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Abstract 
Abstract 
 
 
Aim: The present study was conducted to assess Oral health status and treatment needs of 
Cholanaicken and Kattunaicken tribal population residing in Nilambur forest, 
Kerala.Objectives: 01. To gather baseline information regarding their demographic profile 
and oral hygiene practices. 02. To assess Oral health status of Cholanaicken and 
Kattunaicken tribal groups using modified WHO 1997 proforma.03. To assess treatment 
needs of Cholanaicken and Kattunaicken tribal groups groups using modified WHO 1997 
proforma. Materials and Methods: A cross sectional descriptive survey of a Convenience 
Sampling was conducted among 684 tribal population of Nilambur forest, Kerala. Data was 
collected using WHO 1997 proforma (Modified).The data was subjected to statistical analysis 
using Statistical Package of Social Sciences (SPSS software version 20).Results: Out of 684 
study subjects, 340 study subjects were Cholanaickens and 344 were Kattunaickens.  Of these 
346 (50.6%) were males and 338(49.4%) were females, prevalence of oral sub mucous 
fibrosis was 10.9% and 14.0% among females and Kattunaicken tribes. Majority of females  
216(63.9%) had calculus and 19(5.6%) cholanaicken had periodontal pocket and loss of 
attachment 7(0.2%).Mean DMFT was more among females 0.72 and 0.96.in cholanaicken 
tribe. Dental caries experience was more in females 93(27.5%) and 109(32.1%) in 
cholanaicken tribe. Dental trauma was found to be more among females 51(15.1%) and 
61(17.9%) in Cholanaicken tribe. Overall treatment needs was found to be more among 
females 62.2% and 71.7% in Cholanaicken tribe. About 99% of both genders and tribal 
population were using finger and charcoal to clean their tooth. Conclusion: The oral health 
status of tribal population was poor due to dental caries and periodontal diseases. It was 
observed that there was lack of awareness about oral health, lack of previous dental care, and 
limited access to oral health services.  
Keywords: Tribal population, Oral health, Treatment needs, Dental caries, Periodontal 
health. 
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Good oral health is necessary for an individual’s well-being and oral health is an integral part 
of general health. Even though there is remarkable world-wide progress in the field of 
diagnostics, curative and preventive health, people’s beliefs, customs and practices plays an 
important role on health and may act to reinforce or inhibit the use of health services.
1 
There are people still living in isolation in natural and unpolluted surroundings far away from 
civilization with their traditional values, customs, beliefs and myth intact considered being 
the autochthonous people of the land and are commonly known as “tribes”.2    
Kerala is a state with much of indigenous population and most of them live in the forests and 
mountains of Western Ghats, bordering Karnataka and Tamil Nadu. Kerala is home to a 
number of tribal communities 
Nilambur is a part of Malappuram district of Kerala state which is land of two tribes namely, 
Kattunaicken and Cholanaicken with a total population of approximately 1600 living inside 
the forest. Etymologically Naicken denotes “King”, thus Kattunaicken and Cholanaicken are 
considered as “King of evergreen forest” and “King of deciduous forest”. Both the tribal 
population have distinct territories called Chemmam and each chemmam is headed by an 
elderly male member called Chemmakkaran, who is also the socio-religious leader of the 
community. Members of particular chemmam have the primary right to collect resources 
from their own chemmam only, as their value system does not permit them to assess the 
resources from other regions without permission. They worship ancestral spirits and believe 
that violation of this mutual trust will invite the wrath of their ancestral spirits  Small scale 
hunting, food gathering, fishing, collection of forest products and forest labour are their major 
occupation.
3
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The Kattunaicken are distributed in Wayanad, Malappuram and Kozhikode Districts of 
Kerala State. The people of these tribes are known by their black complexion with short 
stature and protruding foreheads. The people of this community allow child marriages. They 
completely depend on forest and forest products and also on honey, roots and barks of   
plants. They are also called as “Then kurumas” as they collect honey from forest. House 
settlements of these tribal communities are made in marshy valleys and their houses are made 
of mud and bamboo and thatched roofs. They are aware about various holistic herbal 
medicines also their musical melodies, dance forms, jewelleries are considered to be master 
pieces. Majority of this community have adapted to the religion of Hinduism. They still 
follow black magic and sorcery. 
The Cholanaickan, known as ‘the Cavemen of Kerala’, live in the upper Ghats section (chola) 
of the Nilambur Valley, Nilambur taluk in Malappuram district. They consider themselves 
superior in social hierarchy. They mostly live in rock shelters or leaf shelters. They express 
deep stress if they happen to camp in lower valley semi-deciduous forest. They feel that too 
much exposure to the sun can cause illness.
4
 
Research has shown that such low socio-economic and ethnic minority groups are less likely 
to utilise health services.
5 
This non utilisation of health service is applicable to oral health 
also. Self-care oral health habits were excessively poor with high percentages of not having 
toothbrush and inadequate oral hygiene-related habits such as regular tooth brushing. Most of 
them were using charcoal powder, salt, and neem stick for maintaining oral hygiene.
6
 On the 
contrary, a study has revealed relatively low prevalence of periodontal disease and reported 
that chewing sticks could represent an alternative instrument to the toothbrush for prevention 
and control of oral diseases in developing countries.
5 
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 The World Health Organization (W.H.O) recommends that for the planning of dental 
services, surveys of oral health could be used to collect information about oral disease, oral 
health, and treatment needs of a population to monitor changes in levels and patterns of these 
variables over time. So in order for health administrators to judiciously allocate limited 
resources to oral health, there is need for information on disease prevalence and severity as 
well as treatment needs of the tribal population, hence the present study was carried out.
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Aim  
To assess Oral health status and treatment needs of Cholanaicken and Kattunaicken tribal 
population residing in Nilambur forest, Kerala. 
 
Objectives 
 
01. To gather baseline information regarding their demographic profile and oral hygiene 
practices. 
02. To assess Oral health status of Cholanaicken and Kattunaicken tribal groups using   
modified WHO 1997 proforma. 
03. To assess treatment needs of Cholanaicken and Kattunaicken tribal groups using 
modified WHO 1997 proforma. 
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Liu KL (1973)
 7
 conducted a study to assess dental conditions of Taiwan aborigines. A total 
of 166 adolescents were included from the east coast low mountain area of Hwa-Lien. They 
were 13 to 20 years old; 128 Atayal of the same age group were also included from the 
northern Mountain region of Wa-Lai. The DMFT index was used for recording the 
prevalence of dental caries; the periodontal index was used for recording the periodontal 
condition; the oral hygiene (OHI) was used for indicating oral hygiene and the combination 
of Angle's Classification with the occlusal feature index (OFI) was used for recording the 
occlusion condition. The mean DMFT score was 1.98 in Ami and 2.38 in Atayal. However, 
43.7% of the Ami and 29.7% of Atayal were free of caries. The aborigines had a quite low 
incidence of dental caries and periodontal disease which may be related to their dietary 
habits, good oral hygiene, and good dental occlusion. There are no sex differences in all the 
data in the dental survey, but there were sex differences in both the mesiodistal and 
buccolingual crown diameters of both the Ami and Atayal tribes.   
 
Jalili VP(1993)
8
 conducted a study in 1016 tribal children 6-13 years of age, living in remote 
villages of Mandu in district Dhar of Madhya Pradesh, to find out the status of dental caries 
and treatment needs. The tribal children exhibited a low prevalence of dental caries, both in 
primary and permanent dentitions, compared to rural as well as urban Indian children of the 
same age. The point prevalence of dental caries in primary teeth was 28-37% in 6-8 years age 
group and in the permanent teeth was 6-17% in 8-12 years children. The mean dmf ranged 
between 0.8-1.25 in six and eight year old children. The DMF hovered around 0.5-1.4 in 6-12 
years old children. Nearly 30% children needed conservative care. Only a negligible 
percentage of children needed extraction/s of primary or permanent teeth. They showed less 
caries both in terms of dmf/DMF as well in its severity.                                                                                                        
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Rao SP (1993)
 9
   studied the oral health status in school children of Wardha, India to find out 
the geographical differences in oral health status and to relate it with the teeth cleaning habit 
and nutritional status. A cluster sample of 778 children studying in 2 urban, 4 rural and 2 
tribal primary schools were selected. Majority (60.8%) of children were habituated to clean 
their teeth with manjan. The prevalence of periodontal diseases was significantly high in 
children habituated to ash, manjan and coal. The tribal children showed a better oral health 
status than urban counterparts. Nutritional status played no role in dental decay. It was 
concluded that the school oral health education campaigns should be addressed to dental 
caries, periodontal diseases and the harmful teeth cleaning materials.  
 
Mosha (1994)
10 
conducted a study in two regions of Tanzania, where development of oral 
health services is supported by the Danish International Development Agency (Danida). The 
study comprised 6035 subjects in five age groups (5–6 yr. 12 yr, 18 yr, 35–44 yr. 55 + yr). 
Data were collected using WHO's survey methodology. Dental caries affected the primary 
dentition of one third to one fourth of the 5–6-yr-olds and mean dft was less than 1.0 in both 
regions. DM FT for 12-yr-olds was also low (<1.5 DMFT), but was higher in older age 
groups, mainly due to more missing teeth. The F-component was negligible in all age groups. 
Treatment need was mainly simple fillings and extractions. Most periodontal sextants in all 
age groups were affected by bleeding or calculus. Periodontal pockets were rare and loss of 
teeth limited. It is concluded that the oral health situation in Tanzania is better than that 
foreseen in the goals for oral health in Tanzania in the year 2002. On the basis of these 
findings and the severe economic constraints prevailing within the health services in 
Tanzania, a revision of The National Plan for Oral Health seems urgent. A realistic estimate 
of the cost and the possible sources of funding of the plan is mandatory.    
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Vered (2003)
11
 conducted a study to investigate periodontal status and oral hygiene practices 
among recent new immigrants from Quara, Ethiopia, with the aim to maintain and promote 
their periodontal health. Periodontal status was recorded for a total of 487 participants using 
the Community Periodontal Index (CPI). Age was grouped into 13-17, 18-24, 25-34, 35-44, 
and 45-65 years, and its association with 'worst CPI' was tested. Information on oral hygiene 
behaviour was collected by interview.  The percentage of subjects with calculus is most 
common in all age groups. Low levels of periodontal pockets in the presence of calculus and 
very low levels of deep pockets were detected. Differences in CPI scores among the various 
age groups were statistically significant (p<0.0001). Oral hygiene practice is rare among 
children in Ethiopia, but a considerable proportion (53%) immediately adopted the local 
common custom and started brushing their teeth in Israel. Among the adults, oral hygiene 
practice with chewing sticks was common. Periodontal health promotion of this population 
should be targeted towards the entire population by enhancement of self-care oral hygiene 
measures. Periodontal treatment of this population, especially scaling and root planning 
remains controversial. The presence of inferior oral hygiene and high levels of calculus, 
together with low levels of periodontal pathology, raises important thoughts regarding the 
natural history of periodontal disease development.  
 
Varenne B (2006)
12
 conducted a study to assess the level of dental knowledge and attitudes 
among 12 year-old children and 35-44 year-olds in Burkina Faso, Africa; to evaluate the 
pattern of oral health behavior among these cohorts in relation to location, gender and social 
characteristics; to evaluate the relative effect of social-behavioral risk factors on caries 
experience. A cross sectional study including urban and rural subgroups of population was 
carried out. Multistage cluster sampling of households was done in urban areas. In rural areas 
random samples of participants were based on the recent population census. The final study 
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population covered two age groups: 12 years (n = 505) and 35-44 years (n = 493).This study 
showed that for both children and adults, levels of oral health knowledge, attitudes and self 
care were low; 36% of 12-year-olds and 57% of 35-44-year-olds carried out tooth cleaning on 
a daily basis. Pain and discomfort from teeth were common while dental visits were 
infrequent. Tooth cleaning was mostly performed by use of chew sticks. Use of toothpaste 
was rare, particularly toothpaste was seldom; 9% of 12-year- olds and 18% of 35-44-year-
olds reported use of fluoride toothpaste. Significant differences were found in oral health 
knowledge, attitudes and practices according to location and gender. At age 12, important 
factors of high caries experience were location (urban), and consumption of soft drinks and 
fresh fruits. In 35-44-year- olds, gender (female), high education level, dental visit and 
occupation (government employee) were the significant factors of high dental caries 
experience, Whereas adults using traditional chewing sticks had lower DMFT. Finally the 
authors came to a conclusion that health authorities should strengthen the implementation of 
oral disease prevention and health promotion programmes rather than traditional curative 
care.   
                                                          
Thaweboon S (2010)
5 
carried out a study among four out of six major hill tribes of Northern 
Thailand, namely the Lahu, Karen, Lisu and Meo, as well as a group of rural Thai. Chewing, 
smoking and drinking habits and lesions of the oral mucosa (leukoedema, preleukoplakia, 
leukoplakia and chewer's mucosa) were recorded. Considerable differences in the chewing 
and smoking habits among the various tribes were recorded and some of them were 
considered tribe-specific. Chewing of betel and miang was more prevalent among older 
people; these habits seem to have lost their attraction for the younger people. Cigarette 
smoking was more prevalent among middle-aged individuals. Leukoedema was observed in 
12.4%, preleukoplakia in 1.8%, leukoplakia in 1.1% and chewer's mucosa in 13.1%. Men and 
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the older generation were affected more often, except that more women (Karen and Thai) 
revealed chewer's mucosa. A positive correlation could be demonstrated between some 
mucosal lesions (leukoedema, chewer's mucosa) and some smoking and chewing habit.  
                                                                                                                  
Bhat PK (2010)
13
 conducted a study to assess the periodontal health status and oral hygiene 
practices of ‘Iruliga’ tribal community residing at Ramanagar district, Karnataka. Data was 
collected using Community Periodontal Index (CPI). Investigators also collected the data 
regarding oral hygiene practices prevalent in the tribal population .This study shows that 
about 79.8% Iruligas used chew sticks. According to Community Periodontal Index, gingival 
bleeding was found in 4.22% followed by calculus in 57.9%; shallow pockets (4-5 mm) in 
22.0%; and deep pockets (6 mm) in 3.67% of Iruligas. Percentage of Iruligas with loss of 
attachment of 4-5mm was 22.03; followed by 6-8mm loss of attachment seen in 3.88% of 
Iruligas; and 9-11mm loss of attachment seen in 0.04%.This study revealed a relatively low 
prevalence of periodontal disease among Iruliga tribal population and chew sticks represent 
an alternative instrument to the toothbrush. 
 
Abhinav S (2011)
14 
conducted a study to assess oral health status and practices of 5 year and 
12 year old tribal school children. A total of 418 five year olds and 327 twelve year old 
children were enrolled. Information on demographic characteristics of participants along with 
oral health behavior was collected. Community periodontal index for periodontal conditions 
and dentition status and treatment needs for dental caries were recorded. Dental fluorosis 
prevalence in 5 and 12 year olds were 11.9% and 22.9% respectively. Bleeding on probing 
and calculus was common between both the age groups, low mean number of healthy 
sextants was found and this decreased with age. Mean dmft/DMFT values for 5 and 12 year 
old were 7.17±4.30 and 3.78±3.21 respectively. 
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Vivek S (2012)
15
 conducted a study to assess the oral health beliefs and behaviour among the 
Paniyan tribals. A convenience sample of 180 was chosen from three tribal colonies of 
Kerala, India. . The underlying cultural beliefs and practices might have influence on the oral 
health. Tribals are people living in isolation with their traditional values, customs, beliefs and 
myth intact. The objective of the present study was to assess the oral health beliefs and 
behaviour among the Paniyan tribals.  The oral health beliefs were measured using a 
pretested questionnaire. The results showed that the perceived severity, perceived 
importance, perceived benefits are high and the perceived barriers, yet high are relatively low 
among the Paniyas which increases the cues for action and increased participation. 
 
 Kumar KB (2013)
2
 conducted a study to assess the prevalence of malocclusion among 
Malayali tribes at Javadhu hills in Polur Taluk. A descriptive cross sectional study was 
conducted to assess prevalence of malocclusion among Malayali tribes. Totally 676 subjects 
in three different age groups of 12yrs, 15yrs, and 35-44yrs were assessed using the Dental 
Aesthetic Index (DAI). The study revealed that 92% subjects scored ≤ 25 DAI scores for 
malocclusion requiring no or slight treatment. Only 0.4% of the subjects had malocclusions 
that needed mandatory treatment. 
 
Philip B (2013)
16 
conducted a study in, Nilgiris tribal groups Tamil Nadu, to determine the 
prevalence of periodontal disease, and the relationship of periodontal disease with the oral 
hygiene, oral hygiene methods practiced and habits. The study was conducted among the 
adult (35- 44 yrs) tribals of Nilgiris. Information regarding the population was collected from 
Association for Health Welfare in the Nilgiris (ASHWINI). Community Periodontal Index 
and loss of attachment were used to record the periodontal status of 303 tribals. Plaque Index 
was used to record the oral hygiene status. Results showed that  in the age group of 35-
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44years, 73.6% of the total population had periodontal disease. 23.8% of the population had 
loss of attachment of 9-11mm, which is considered as severe periodontal disease. When the 
habits like smoking, paan chewing and alcohol were compared with the periodontal disease, 
the people who have these habits showed greater Plaque Index score, higher Community 
Periodontal Index score and severe loss of attachment. Male population suffered severe 
periodontitis than females. To conclude overall prevalence of periodontal disease in the tribal 
population of Nilgiris was 73.6%. Majority of the male population was affected by 
periodontal disease. Education and motivation of the population is required to improve the 
oral hygiene, oral hygiene measures and to refrain from habits like smoking, paan chewing 
and smokeless tobacco use and alcohol abuse. 
 
Raju (2015)
17
 conducted a study to find out the oral hygiene levels in children of tribal 
population and to correlate the brushing methods used and the oral hygiene levels. A total of 
5129 children of 5-12 years age (boys 2778, girls 2351) were checked for the simplified oral 
hygiene index in the study. The overall oral hygiene status of 1267 girls and 1348 boys was 
fair, whereas 821 girls and 937 boys was good and 263 girls and 493 boys was poor. It has 
been shown that fair oral hygiene practices were being followed by the children. Children 
using twigs and other materials for oral hygiene had nearly equally good oral hygiene when 
compared to the tooth brush and tooth paste, though children using tooth brush and paste had 
better oral hygiene 
 
Ahmad M (2015)
18 
conducted a study to assess the knowledge and practice about oral health 
by tribal (Orao) people in Rangpur, Bangladesh. It was a cross-sectional study conducted 
among 159 respondents living in tribal (Orao) reached area of Rangpur District. Samples 
were collected by purposive random sampling technique and were interviewed through a 
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structured questionnaire followed by through checklist. Results showed that most (64.8%) 
respondents brushing should be done after meal, more than half (57.2%) respondents replied 
that sweet food or chocolate is harmful for teeth, 60.4% answered that upward and downward 
direction is the proper brushing technique, 61% responded tooth brush as the brushing device. 
It is found that most (76.7%) respondents brush their teeth regularly; more than half (59.1%) 
respondents brush their teeth once, and 35.8% respondents brush their teeth twice; most 
(78%) respondents brush their teeth at morning. Study concluded that statistics on change in 
oral health-related behaviors across zoographic area and culture may provide a valuable tool 
in the planning, implementation, and evaluation of oral health promotion programs. 
 
Valsan I (2016)
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 conducted a study aimed to obtain baseline data of oral health status and 
treatment needs of Paniyas, in Kerala, India. A descriptive population based survey of adult 
Paniya belonging to index age groups of 35-44 years and 65-74 years was conducted. The 
study population comprised of 420 subjects drawn from three talukas by stratified cluster 
sampling. Modified version of WHO Oral Health Assessment Form (1997) was used to 
assess the oral health status.  Results showed that, Caries prevalence was 40%. The mean 
DMFT in the 35-44 years age group was 1.52±1.95 and in 65-74 age groups it was 18.47 ± 
13.10. Oral mucosal lesions were seen in 4.52% and 76.9% had periodontal disease. Tooth 
brushing was reported by 55.5% of the subjects. Pan chewing, with tobacco or without 
tobacco, habit was reported by 89.3%. Bi-variate analyses between the CPI scores and age 
groups showed high statistical significance. The maximum mean treatment requirement was 
for extraction (1.37 ± 4.01) and was observed in 65-74 age groups.  Study Conclude that the 
lack of basic oral health care access is important for high oral disease burden in these 
populations. Efforts are to be done for basic oral health care facility to these marginal 
populations. 
      
 
 
Materials and  Methods 
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Brief profile of the study population 
 
A Descriptive cross sectional study was conducted to assess the oral health status and 
treatment needs of tribal population of Nilambur forest, Kerala. The study population who 
were present during the day of examination were considered and above the age of 18 years. 
                    
Information about study area 
 
The addresses of the tribal population were obtained from tribal officer of Nilambur area and 
District Collector of Malappuram District. 
 
List of departments 
1. Department of integrated tribal development project officer 
2.  District collector  
 
Schedule of the survey 
The Cross-Sectional survey was systematically scheduled to cover all the tribal population 
according to their convenience. The survey was conducted between February 2016- May 
2016. A detailed weekly schedule was prepared well in advance by informing and obtaining 
permissions from the forest officers.  
Materials and Methods 
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Pilot study 
A pilot study was carried out during February 2016 to assess the feasibility, validity and 
accuracy of the proforma and the reliability of the examiner and also to know the practical 
and communication difficulties while examining oral cavity of this group of subjects. 
 
Inclusion criteria  
01. The natives belonging to Cholanaicken and Kattunaicken tribe residing at Nilambur 
forest in Malappuram district. 
02. Tribes who are willing to give consent. 
 
Exclusion criteria  
01. Migrants and individuals of other tribes residing at Nilambur forest. 
02. Chronically ill patients with restricted movements 
03. Inaccessible and remote areas  
 
Sample size 
A cross sectional descriptive survey of a Convenience Sampling was conducted among 684 
tribal population of Nilambur forest, Kerala.  
 
Ethical clearance  
 
A detailed protocol explaining the purpose and procedures of the study was approved by the 
Institution Review Board, Vivekanandha Dental College for Women (Annexure 1). The 
study was initiated after obtaining ethical clearance.  
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Permissions and informed consent  
Permission to conduct the study was obtained from the Principal, Vivekanandha Dental 
College for Women. The nature and purpose of the study was explained to the tribal officer 
of Nilambur area, Security officers, Forest Officers, Deputy Superintendent of Police and 
District Collector of Malappuram District. Prior permission was obtained from all the officers 
before starting the study. (Annexure II, III and IV) 
The subjects were explained about the purpose and procedure of the study. The subjects who 
were willing to participate in the study can get withdrawn at any stage of the study. 
 A written informed consent was then obtained from the subjects in a consent form prepared 
in Vernacular language Malayalam. (Annexure V) 
 
Calibration and training of examiner 
To ensure uniform interpretation, understanding and application by the examiner, of the 
codes and criteria for various conditions to be observed and recorded in the proforma used, 
the examiner was priorily calibrated and trained in the department by the Head of the 
Department. 
Duplicate examination was conducted for the 5% of the sample at the beginning and again on 
successive days using the same diagnostic criteria to ensure the inter examiner reliability .The 
intra examiner reliability was assessed by using the Weighted Cohens Kappa statistics which 
was found to be α = 0.86 for proforma. 
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Armamentarium 
The following Armamentarium was used in the study  
1. Mouth mirror 
2. No.23 explorer 
3. WHO TRS 621-1978(CPI) probe 
4. Gloves 
5. Mouth masks 
6. Disinfectants- Savlon 
7. Sterile cotton 
8. Tweezers 
9. Gauze piece 
10. Chip blower 
11. Kidney Tray 
12.  Cotton holder  
Infection control 
The instruments were sterilized using autoclave and carried to the study site. During data 
collection ,chemical method of disinfection using Korsolex(Glutaraldehyde-7gms;Polymethyl 
urea derivaties-11.6gms;1,6 dihydroxy 2,5 dioxahexane-9.2 gm. and polymethylol urea 
derivative-17.6gm)diluted by adding  1 part to 9 parts of portable water .Used instruments 
were washed and placed in the disinfectant solution for 30 minutes, then rewashed and 
drained well.  
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Proforma details and method of obtaining data 
WHO oral health assessment form (1997) modified, was used to collect data from each 
subject. Standard codes were used for all sections of the form with each code were assigned 
for oral condition. There were 184 boxes in the form in which the forms were entered .To 
minimize the number of errors, it was taken care to record all entries clearly and 
unambiguously. 
    The form includes the following sections  
 Survey identification information  (box number 1-15) 
 General information (box number 17-28) 
 Other data oral hygiene practices (box number 29) 
 Other data diet chart (box number 30) 
 Extra – oral examination (box number 32) 
 Temporomandibular joint assessment (box number 33-36) 
 Oral mucosa (box number 37-42) 
 Enamel opacities/hypoplasia (box number 43-52) 
 Dental fluorosis (box number 53) 
 CPI (community periodontal index) ;box number 54-59 
 Loss of attachment; box number 60-65 
 Dentition status and treatment needs(box number 66-81,98-113,114-129,146-161) 
 Prosthetic status (box number 162-163) 
 Prosthetic treatment need(box number (164-165) 
 Dentofacial anomalies (box number 166-176) 
 Need for immediate care and referral (box number 177-180) 
 Dental erosion (box number 181-182) 
Materials and Methods 
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 Dental trauma (box number 183-184) 
 Notes    (Annexure VI)         
Statistical analysis  
The data obtained was subjected to statistical analysis with the consult of a statistician .The 
data so obtained was compiled systematically. Statistical analysis was done using Statistical 
package of social sciences SPSS version 20.0. Data comparison was done by applying 
specific statistical test to find out the statistical significance of comparisons. Significance 
level was fixed at  p ≤ 0.05. 
Both Descriptive and Inferential statistics were used. 
1. Chi-Square ( χ2 ) Test  
Chi-square test was used to find out the association of age, gender and ethnicity with 
oral health parameters. 
      2.  t-test 
 t-test was used to test the significance of mean comparison of oral diseases among   
gender and ethnicity 
      3. Analysis of variance (ANOVA) 
   ANOVA was used to test the significance of mean comparison of oral diseases 
among different age groups. 
      
 
 
      Photographs 
Photographs 
 
Photograph 01: Armamentarium used 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 02: Assessment of Oral status by Clinical Examination 
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Table 01 / Graph 01: Distribution of study subjects according to age group, gender and 
ethnicity.  
Out of 684 study subjects, 340 were Cholanaickens and 344 were Kattunaickens.  Of these 
380 (55.5%)  belonged to the 18-25 year age group, 346 (50.6%) were males and 338(49.4%) 
were females .The difference in the distribution of tribal population according to age group, 
gender & ethnicity  was highly significant (p<0.001). 
 
Table 02: Distribution of extra oral condition among study subjects according to age 
group, gender and ethnicity. 
Only 1(0.26%) male  subject of  cholanaicken tribe 1(0.3%0 who belonged to the 18-25year 
age group   had  an ulceration of the  cheek.Age group distribution showed a statistical 
significance (p=0.026) compared to gender and ethnicity. 
  
Table 03: Distribution of oral mucosal condition among study subjects according to age 
group, gender and ethnicity.  
In age group distribution 1(0.3%) had leukoplakia in 18 – 25 year and 26 - 45year age groups 
had leukoplakia and  32(18.6%) had oral sub mucous fibrosis  in the 26 - 45year age group . 
In the gender wise distribution males 2(0.6%)  had leukoplakia , females 37(10.9%) had oral 
sub mucous fibrosis  when compared to males 36(10.4%). In the ethnicity distribution 
2(0.5%) had leukoplakia and 48(14.0%) had oral sub mucous fibrosis in Kattunaicken tribe  
and 25(7.4%) in the Cholanaicken tribe had oral submucous fibrosis.  Age group distribution 
showed a high statistical significance (p<0.001).  
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Table 04: Distribution of oral mucosal location among study subjects according to age 
group, gender and ethnicity. 
In age group distribution 33(19.2%) had lesion in buccal mucosa in  the age group of 26 - 
45years. In the gender wise distribution 38(11.0%) males 37(10.9%) females  had lesion in 
buccal mucosa  and  in ethnicity distribution 50(14.5%)  Kattunaicken and 25(7.4%) 
Cholanaicken had  lesion in buccal mucosa  . Age group distribution showed a high statistical 
significance (p=0.001) 
 
Table 05: Distribution of dental fluorosis among study subjects according to age group, 
gender and ethnicity 
In age group distribution 7(1.84%) had dental fluorosis in the age group of 18 - 25years.  In 
gender distribution 7(2.0%) males and 1(0.3%) females had dental fluorosis and 8(2.4%) of 
Cholanaicken tribe had dental fluorosis.Age group and ethnicity showed statistical 
significance of (p<0.001) and (p=0.004). 
 
Table 06 / Graph 02: Distribution of periodontal status among study subjects according 
to age group, gender and ethnicity.   
In age group distribution 40(23.2%) had bleeding and   123(71.5%) had Calculus in the age 
group of 26-45 and 2(10.0%) had periodontal pocket in the age group of more than 60 years. 
In gender distribution 74(21.3%) males and 72(21.3%) females had bleeding and 223(64.5%) 
males and 216(63.9%) females had calculus and 10(3.0%) females had periodontal pockets. 
In ethnicity distribution 63(18.5%) Cholanaicken and 82(23.8%) Kattunaicken tribes had  
bleeding and 191(56.2%) Cholanaicken and 249(72.4%) Kattunaicken tribes  had calculus. 
Age group and ethnicity   showed a high statistical significance of (p<0.001) 
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Table 07: Distribution of loss of attachment among study subjects according to age 
group, gender and ethnicity.  
In age group distribution 1(5.0%) had 4 – 5mm loss of attachment in the age group of more 
than 60 years. In gender distribution 4(1.2%) of both males and females showed 4 – 5mm 
loss of attachment .In ethnicity distribution   7(2.1%) of Cholanaicken and 1(0.3%)  
Kattunaicken tribe showed 4 – 5mm loss of attachment. Age group and ethnicity distribution 
showed statistical significance of (p=0.011) and (p=.032). 
 
Table 08: Distribution of mean number of sextants by loss of attachment of subjects 
according to age group, gender and ethnicity. 
In age group distribution the mean number of sextants with 4 – 5mm loss of attachment was 
0.30+0.24 in the age group of more than 60 years old. In gender distribution mean number of 
sextants with 4 – 5mm loss of attachment was 0.07+0.01 among males and 0.07+0.03 among 
females. In ethnicity distribution mean number of sextants with 4 – 5mm loss of attachment 
was 0.13+0.10 among Cholanaicken and 0.02+0.01 among Kattunaicken tribe. Age group 
and ethnicity distribution showed a statistical significance of (p=0.012) and (p=0.028). 
 
Table 09: Distribution of mean dental caries experience (Decayed Teeth, Filled Teeth, 
Missing Teeth and DMFT) according to age group, gender and ethnicity. 
In age group distribution mean decayed teeth was 0.84 +0.63 in the age group of 26 - 
45years, mean decayed teeth was 0.72 +0.57 among females and mean decayed teeth was 
0.92 +0.83 among Cholanaicken tribes. Ethnic distribution showed a high statistical 
significance (p<0.001). 
In age group distribution mean missing teeth was 0.3 +0.13 in the age group of 46 - 65years, 
mean missing teeth was 0.3 +0.21 among males compared to females and mean missing teeth 
Results 
 
22 
 
was 0.4 +0.389 among Cholanaicken compared to Kattunaicken. Ethnic distribution showed a 
statistical significance (p=0.052).The mean filled teeth showed no statistical significance in 
age, gender and ethnic groups. 
In age group distribution  mean DMFT was 0.90 +0.50 at the age group of 26 - 45years ,  
mean DMFT was 0.72 +0.52 among females compared to males and mean DMFT was 0.96 
+0.76 among Cholanaicken compared to Kattunaicken .Ethnic distribution showed a 
statistical significance (p<0.001). 
 
Table 10 / Graph 03 Distribution of dental caries experience according to age group, 
gender and ethnicity. 
In age group distribution 58(33.7%) had dental caries in  the age group of 26 - 45years. In 
gender distribution 88(25.4%) males and  93(27.5%) females had dental caries and in 
ethnicity distribution 109(32.1%) Cholanaicken and 72(20.9%) Kattunaicken  tribes had 
dental caries.  
Age group distribution showed statistical significance (p=0.055). Ethnic distribution showed 
a high statistical significance (p<0.001). 
 
Table 11 / Graph 04: Distribution of dental trauma among study subjects according to 
age group, gender and ethnicity.  
In age group distribution 30(7.89%) had dental trauma in the age group of 18 - 25years.In 
gender distribution 43(12.4%) males and 51(15.1%) females  had dental trauma and ethnicity 
distribution 61(17.9%) Cholanaicken and 33(9.6%) Kattunaicken tribes had dental trauma. 
Age group distribution showed high statistical significance (p= <0.001) 
 Ethnic distribution showed a statistical significance (p=0.002) 
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Table 12 / Graph 05 
a, b, c
: Distribution of overall treatment needs according to age 
group, gender and ethnicity.    
In age group distribution 64(37.2%) requires one surface filling in the age group of  26-
45years.In gender distribution  87(25.1%) males and 103(30.5%) females requires one 
surface filling compared to males and ethnicity distribution 97(28.5%) Cholanaicken and 
93(27.0%) Kattunaicken tribes require   one surface filling. Age group distribution showed a 
high statistical significance (p<0.001). 
In age group distribution 1(1.8%) require two surface filling in  the age group of 18 - 
25years.In gender distribution 2(0.6%) males requires  two surface filling and  In ethnicity 
distribution 2(0.6%) Cholanaicken tribes require two surface filling .  
In age group distribution 1(0.9%) require crown in the age group 46 - 60years .In gender 
distribution 1(0.3%) females require crown and in ethnicity distribution 1(0.3%) 
Cholanaicken tribes require crown for any reason. 
In age group distribution 47(22.5%) require pulp care and restoration in the age group 18 - 
25years. In gender distribution 72(20.8%) males and 67(19.8%) females require pulp care 
and restoration and in ethnicity distribution 77(22.6%) Cholanaicken and 62(18.0%) 
Kattunaicken tribes require pulp care and restoration. Age group distribution showed 
statistical significance (p=0.005). 
In age group distribution 15(12.6%) requires extraction in the age group 18 - 25years.In 
gender distribution 35(10.1%) males and 27(8 %) females require extraction and in ethnicity 
distribution 57(16.8%) Cholanaicken and 5(1.5%)  Kattunaicken tribe requires extraction. 
Age group distribution showed statistical significance (p=0.003). 
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Table 13 / Graph 06: Distribution of dentofacial anomalies with level of severity among 
study subjects according to age group, gender and ethnicity. 
In age group distribution 348(91.57%) had normal occlusion at the age group 18 - 25years. In 
gender distribution 308(89.3%) males and  307(90.8%) females had normal occlusion and 
281(82.9%) Cholanaicken and334 (97.1%) Kattunaicken tribes had normal occlusion. 
In age group distribution 23(13.4%) had definite malocclusion in the age group 26-45years. 
In gender distribution 29(8.4%) males and 19(5.6%) females  had definite malocclusion and  
in ethnicity distribution 44(13%) Cholanaicken  and 4(1.2%) Kattunaicken tribes had definite 
malocclusion. 
In age group distribution 5(2.9%) had severe malocclusion in the age group 26 - 45years.In 
gender distribution 5(1.4%) males and 4(1.2%) females had severe malocclusion and in 
ethnicity distribution 7(2.1%) Cholanaicken and 2(0.6%) Kattunaicken tribes had severe 
malocclusion  
In age group distribution 2(10%) had very severe malocclusion in the age group more than 60 
years .In gender distribution 3(0.9%) males and 8(2.4%) females had very severe 
malocclusion. In ethnicity distribution 7(2.1%) Cholanaicken and 4(1.2%) Kattunaicken 
tribes had very severe malocclusion. Age group distribution and ethnic distribution showed 
high statistical significance (p<0.001). 
 
Table 14: Distribution of oral hygiene practices among study subjects according to 
gender and ethnicity. 
In age group distribution 380(100%) had the habit of cleaning teeth using finger and charcoal 
378(99.4%) before meals 372(97.8%) in the age group of 18-25 years. While 169(98.3%) had 
the habit of cleaning their teeth once daily in the age group of 26-45 years.  
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In gender  wise distribution 346(100%) of males had the habit of cleaning teeth using finger 
and charcoal 344(99.4%) before meals 339(98%)following vertical method of cleaning 
343(99.1%) and 336(99.4%) females had the habit of cleaning teeth using finger and charcoal 
337(99.7%) before meals 327(96.7%) following vertical method of cleaning334(98.8%). 
In ethnicity distribution 339(99.7%) Cholanaicken had the habit of cleaning teeth using finger 
and charcoal 338(99.4%) before meals 325(95.6%) following vertical method of cleaning 
334(98.2%) and 343(99.7%) Kattunaicken had the habit of cleaning teeth using finger and 
charcoal 343(99.7%) before meals 341(100%) following vertical method of cleaning343 
(99.7%). 
 
  
 Results 
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Table 01: Distribution of study subjects according to age group, gender and ethnicity. 
 
Age 
Groups 
 
      Ethnic group Total X
2
 value 
 
 
 
132.383 
p – value 
 
 
 
< 0.001 (H.S) 
Cholanaicken Kattunaicken 
18 - 25yrs 255(75%) 125(36.4%) 380(55.5 %) 
26 - 45yrs 62(18.2%) 110(32.0%) 172(25.1%) 
46 - 60yrs 18(5.3%) 94(27.3%) 112(16.4%) 
  >60yrs 5(1.5%) 15(4.4%) 20(2.9%) 
 Gender   
Male 195(57.4%) 151(43.9%) 346(50.6%) 
12.389 < 0.001(HS) Female 145(42.6%) 193(56.1%) 338(49.4%) 
Total 340 344 684(100.0%) 
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Table 02: Distribution of Extra oral condition among study subjects according to age 
group, gender and ethnicity. 
 
 
 
 
 
 
 
Extra Oral Condition 
 
 
 
 
Normal 
 
 
0 
Ulcerations, Sores, 
Erosion, Fissures 
(Nose, Cheek, Chin) 
2 
Age group 
 
18 - 25yrs 379(99.8%) 1(0.26%) 
26 - 45yrs 172(100%) 0(0.0%) 
46 - 60yrs 112(100%) 0(0.0%) 
>60yrs 20(100%) 0(0.0%) 
X
2
 value                          11.016 
p – value                        0.026(S) 
Gender 
 
Male 345(99.7%) 1(0.3%) 
Female 338(100%) 0(0.0%) 
X
2
 value                         0.978 
p – value                     0.323(N.S) 
Ethnicity Cholanaicken 339(99.7%) 1(0.3%) 
Kattunaicken 344(100%) 0(0.0%) 
X
2
 value                          1.013 
p – value                       0.314(N.S) 
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Table 03: Distribution of Oral mucosal condition among study subjects according to age 
group, gender and ethnicity. 
 
 
 
 
 
 
 
 
 
 
Extra Oral Mucosal Condition 
  No Abnormal 
Condition 
0 
Leukoplakia 
2 
OSMF 
8 
Age group  18 - 25yrs 366(96.3%) 1(0.3%) 13(4.0%) 
26 - 45yrs 139(80.0%) 1(0.3%) 32(18.6%) 
46 - 60yrs 85(75.9%) 0(0.0%) 27(24.1%) 
 >60yrs 19(95.0%) 0(0.0%) 1(5.0%) 
                                    X
2
 value               56.112 
                                    p – value             < 0.001(H.S) 
Gender 
 
Male 308(89.0%) 2(0.6%) 36(10.4%)     
Female 301(89.1%) 0(0.0%) 37(10.9%) 
                                        X
2
 value                2.001 
                                        p – value             0.368(N.S) 
Ethnicity Cholanaicken 315(92.6%) 0(0.0%) 25(7.4%) 
Kattunaicken 294(85.5%) 2(0.3%) 48(14.0%) 
                                      X
2
 value               9.948 
                                      p – value              0.007(N.S)    
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Table 04: Distribution of Oral mucosal location among study subjects according to age 
group, gender and ethnicity. 
 
 OralMucosal Location 
  No abnormal 
condition 
Buccal Mucosa 
2 
Age Groups 
 
18 - 25yrs 366(96.31%) 14(4.3%) 
26 - 45yrs 139(80.8%) 33(19.2%) 
46 - 60yrs 85(75.9%) 27(24.1%) 
        >60yrs 19(95.0%) 1(5%) 
                                         X
2
 value                   54.017 
                                          p– value                  0.001(H.S)    
Gender 
 
Male 308(89.0%) 38(11.0%) 
Female 301(89.1%) 37(10.9%) 
                                         X
2
 value                     0.000 
                                           p – value             0.988(N.S) 
Ethnicity Cholanaicken 315(92.6%) 25(7.4%) 
Kattunaicken 294(85.5%) 50(14.5%) 
                                      X
2
 value                        9.948 
                                      p – value                   0.007(N.S)    
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Table 05: Distribution of Dental fluorosis among study subjects according to age group, 
gender and ethnicity. 
 
 
 Dental Fluorosis 
         Absent  Present  
Age 
Groups 
 
18 - 25yrs 373(98.1.0%) 7(1.84%) 
26 - 45yrs 171(99.4%) 1(0.6%) 
46 - 60yrs 112(100.0%) 0(0.0%) 
  >60yrs 20(100.0%) 0(0.0%) 
                                  X
2
 value          66.778 
                                 p – value       <0.001(H.S) 
 
 
Gender  
Male 339(98.0%) 7(2.0%) 
Female 337(99.7%) 1(0.3%) 
                                   X
2
 value            4.413 
                                   p – value          0.36(N.S) 
 
 
Ethnicity  
Cholanaicken 332(97.6%) 8(2.4%) 
Kattunaicken 344(100%) 0(0.0%) 
                                   X
2
 value             8.190                                        
                                   p– value             0.004(S) 
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Table 06: Distribution of Periodontal status among study subjects according to age 
group, gender and ethnicity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Periodontal status 
 
 
Healthy 
0 
 
Bleeding 
1 
 
Calculus 
2 
 
Pocket 
4 
 
X2 
Value 
 
p – value 
 
Age 
groups 
18 - 25yrs 71(18.6%) 76(20%) 228(60%) 5(1.3%)  
43.351 
 
<0.001 
(H.S) 
26 - 45yrs 3(1.74%) 40(23.2%) 123(71.5%) 6 (3.48%) 
46 - 60yrs 3(2.67%) 25(22.3%) 77(68.77%) 7(6.25%) 
>60yrs 2(10%) 4(20%) 12(60%) 2(10.0%) 
Gender Male 39(11.27%) 74(21.3%) 223(64.5%) 10 (2.9%)  
0.058 
 
0.972 
(N.S) 
Female 40(11.83%) 72(21.2%) 216(63.9%) 10(3.0%) 
Ethnicity Cholanaicken 67(19.7%) 63(18.5%) 191(56.2%) 19(5.6%)  
64.605 
 
<0.001 
(H.S) 
Kattunaicken 12(3.4%) 82(23.8%) 249(72.4%) 1(0.3%) 
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Table 07: Distribution of Loss of attachment among study subjects according to age 
group, gender and ethnicity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Loss of attachment 
 
 
 
4 – 5 mm 
1 
 
X2 
Value 
 
p – value 
Age 
Groups 
(Year) 
18-25 yrs. 0(0%)  
 
13.117 
 
 
0.011 
(S) 
26 - 45yrs 3(1.7%) 
46 - 60yrs 4(3.6%) 
>60yrs 1(5.0%) 
Gender Male 4(1.2%)  
0.001 
 
0.973 
(N.S) 
Female 4(1.2%) 
Ethnicity Cholanaicken 7(2.1%)  
4.625 
 
0.032 
(S) 
Kattunaicken 1(0.3%) 
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Table 08: Distribution of Mean number of sextants by loss of attachment among study 
subjects according to age group, gender and ethnicity. 
 
 
 
 
 
 
 
 
 
 
 
 
Loss of attachment 
 
 
4 – 5 mm 
1 
Mean +SD 
Age 
Groups 
 
18 - 25yrs 0.00+0.0 
26 - 45yrs 0.10+0.05 
46 - 60yrs 0.21+0.11 
>60yrs 0.30+0.24 
ANOVA 
F value 
3.223 
p – value 0.012(S) 
Gender Male 0.07+0.01 
Female 0.07+0.03 
‘t’ value 0.093 
p - value 0.926(N.S) 
Ethnicity Cholanaicken 0.13+0.10 
Kattunaicken 0.02+0.01 
‘t’ value 2.202 
p - value 0.028(S) 
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Table 09: Distribution of Mean Dental caries experience (Decayed Teeth, Filled Teeth, 
Missing Teeth and DMFT) among study subjects according to age group, gender and 
ethnicity. 
 Dental Caries Experience 
 
DT 
 
MT 
 
FT 
 
DMFT 
Mean +SD Mean +SD Mean +SD Mean +SD 
Age 
Groups 
(Year) 
18-25 yrs 0.61 +0.31 0.00 +0.00 0.00 +.000 0.61 +0.31 
 
26 - 45yrs 0.84 +0.63 0.06 + 0.02 0.00 +.000 0.90 +0.50 
46 - 60yrs 0.44+0.11 0.3 +0.13 0.00 +.000 0.46 + 0.12 
>60yrs 0.60 + 0.25 0.00 +.000 0.00 +.000 0.60 +0.32 
ANOVA 
F value 
 
1.342 
 
1.251 
 
0.000 
 
1.537 
p – value 0.253 0.288 N.S 0.190 
Gender Male 0.58 +0.33 0.3 +0.21 0.00 +.000 0.62 +0.42 
Female 0.72 +0.57 0.1 +0.05 0.00 +.000 0.72 +0.52 
‘t’ value 1.207 1.383 0.000 0.912 
p - value .228 0.168 N.S 0.362 
Ethnicity Cholanaicken 0.92 +0.83 0.4 +0.389 0.00 +.000 .96 +0.76 
Kattunaicken 0.38 +0.12 .00 +.000 0.00 +.000 .38 +0.18 
‘t’ value 4.919 1.949 0.000 5.077 
p - value <0.001HS .052 S N.S <0.001HS 
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Table 10: Distribution of Dental caries experience among study subjects according to 
age group, gender and ethnicity. 
 Dental Caries Experience  
         Absent  Present  
Age group 18- 25yrs 283(74.47%) 97(25.57%) 
26 - 45yrs 114(66.3%) 58(33.7%) 
46 - 60yrs 90(80.4%) 22(19.6%) 
  >60yrs 16(80.0%) 4(20.0%) 
X
2
 value                    9.271 
p – value                   0.055(S) 
 
 
Gender  
Male 258(74.6%) 88(25.4%) 
Female 245(72.5%) 93(27.5%) 
X
2
 value                        0.381 
p – value                     0.537(N.S) 
 
 
Ethnicity  
Cholanaicken 231(67.9%) 109(32.1%) 
Kattunaicken 272(79.1%) 72(20.9%) 
X
2
 value                        10.88             
p – value                     0.001(H.S) 
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Table 11: Distribution of Dental trauma among study subjects according to age group, 
gender and ethnicity. 
 Dental Trauma 
         Absent  Present  
Age 
group 
18- 25yrs 350(92.1%) 30(7.89%) 
26 - 45yrs 125(72.7%) 47(27.3%) 
46 - 60yrs 98(87.5%) 14(12.5%) 
  >60yrs 17(85.0%) 3(15.0%) 
                                X
2
 value 38.993 
                               p– value<0.001(H.S) 
 
 
Gender  
Male 303(87.6%) 43(12.4%) 
Female 287(84.9%) 51(15.1%) 
                                       X
2
 value 4.413 
                                       p – value 0.312(N.S) 
 
 
Ethnicity  
Cholanaicken 279(82.1%) 61(17.9%) 
Kattunaicken 311(90.4%) 33(9.6%) 
                                          X
2
 value    10.053                                       
                                          p – value       0.002(S) 
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Table 12: Distribution of overall treatment needs among study subjects according to age 
group, gender and ethnicity.    
 
Overall treatment needs 
 
 
One 
surface 
filling 
 
Two 
surface 
filling 
 
Crown 
 
Pulp care 
and 
restoration 
 
 
Extraction 
 
Need for 
other care 
Age 
Groups 
 
18-25yrs 54(33.35%) 1(1.05%) 0(0.0%) 47(22.5%) 15(12.6%) 1 (0.3%) 
26 - 45yrs 64(37.2%) 0(0.0%) 0(0.0%) 25(14.5%) 23(13.4%) 6(3.5%) 
46 - 60yrs 16(14.3%) 0(0.0%) 1(0.9%) 20(17.9%) 8(7.1%) 7(6.3%) 
>60yrs 2(10.0%) 0(0.0%) 0(0.0%) 0(0.0%) 1(5.0%) 2(10.0%) 
X2 
Value 
 
25.776 
 
5.074 
 
5.115 
 
14.878 
 
15.985 
 
18.017 
p – value <0.001HS 0.20 NS 0.276 NS 0.005 S 0.003 S <0.001 HS 
Gender Male 87(25.1%) 2(0.6%) 0(0.0%) 72(20.8%) 35(10.1%) 5(1.4%) 
Female 103(30.5%) 0(0.0%) 1(0.3%) 67(19.8%) 27(8.0%) 12(3.6%) 
X2 
Value 
2.420 1.959 1.025 0.103 0.939 3.127 
p – value 0.120 NS 0.162 NS 0.311 NS 0.748 NS 0.333 NS 0.077 NS 
Ethnicity Cholanaicken 97(28.5%) 2(0.6%) 1(0.3%) 77(22.6%) 57(16.8%) 10(2.9%) 
Kattunaicken 93(27.0%) 0(0.0%) 0(0.0%) 62(18.0%) 5(1.5%) 7(2.0%) 
X2 
Value 
0.190 2.029 1.013 2.258 48.633 0.580 
p – value 
 
0.663 NS 0.154 NS 0.314 NS 0.133 NS <0.001 HS 0.447 NS 
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Table 13: Distribution of Dentofacial anomalies with level of severity among study 
subjects according to age group, gender and ethnicity. 
 
 
 
 
 
 
 
 
 
 
 Dentofacial anomalies 
 
Normal  
 
Definite 
 
 
Severe  
 
 
Very Severe 
 
X2 
Value 
 
p – value 
Age group  18 - 25yrs 348(91.57%) 22(5.78%) 4(1.05%) 5(1.31%)  
55.700 
 
< 0.001 
(H.S) 
26 - 45yrs 143(83.1%) 23(13.4%) 5(2.9%) 1(0.6%) 
46 - 60yrs 106(94.6%) 3(2.7%) 0(0%) 3(2.7%) 
  >60yrs 18(90%) 0(0%) 0(0%) 2(10%) 
Gender Male 308(89.3%) 29(8.4%) 5(1.4%) 3(0.9%)  
4.398 
 
0.222 
(N.S) 
Female 307(90.8%) 19(5.6%) 4(1.2%) 8(2.4%) 
Ethnicity Cholanaicken 281(82.9%) 44(13%) 7(2.1%) 7(2.1%)  
41.462 
 
< 0.001 
(H.S) 
Kattunaicken 334(97.1%) 4(1.2%) 2 (0.6%) 4(1.2%) 
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Table 14: Distribution of oral hygiene practices among study subjects according to age group, gender and ethnicity. 
 Oral hygiene practice 
 
Type of cleaning 
 
Method of cleaning 
 
Material used 
 
Frequency of cleaning 
 
Time of brushing 
 
Any other oral 
hygiene aid used 
 
X2 
Value 
 
P – 
value 
 
F 
 
 
S 
 
V 
 
H 
 
C 
 
S 
 
C 
 
O 
 
T 
 
IB 
 
BM 
 
AM 
 
IB 
 
T 
 
 
N 
 
 
 
 
 
 
54.772 
 
 
 
 
 
 
 
<0.001 
(H.S) 
Age 
Groups 
(Year) 
 
18 - 25yrs 
380 
100% 
0 
0% 
374 
98.68% 
4 
1.05% 
0 
0% 
2 
0.52% 
378 
99.4% 
371 
97.63% 
6 
1.57% 
3 
0.78% 
372 
97.89
% 
7 
1.84
% 
1 
0.26% 
24 
6.31% 
356 
93.68% 
 
26 - 45yrs 
171 
99.4% 
1 
0.6% 
171 
99.4% 
0 
0% 
1 
0.6% 
0 
0% 
172 
100% 
169 
98.3% 
3 
1.7% 
0 
0% 
168 
97.7% 
4 
2.3% 
0 
0% 
22 
12.8% 
150 
87.2% 
 
46 - 60yrs 
111 
99.1% 
0 
0% 
110 
98.2% 
1 
0.9% 
0 
0% 
0 
0% 
111 
99.1% 
108 
96.4% 
3 
2.7% 
0 
0% 
109 
97.3% 
1 
0.9% 
1 
0.9% 
18 
17% 
93 
83.0% 
 
> 60 yrs 
20 
100% 
0 
0% 
20 
100% 
0 
0% 
0 
0% 
0 
0% 
20 
100% 
17 
95% 
1 
5% 
0 
0% 
17 
95% 
1 
5% 
0 
0% 
2 
15% 
17 
85.0% 
 
Gender 
 
Male 
346 
100% 
0 
0% 
343 
99.1% 
3 
0.9% 
0 
0% 
2 
0.6% 
344 
99.4% 
339 
98% 
6 
1.7% 
1 
0.3% 
339 
98% 
7 
2% 
0 
0% 
26 
7.5% 
320 
92.5% 5.812 
 
 
0.055  
(S)  
Female 
336 
99.4% 
1 
0.3% 
334 
98.8 
2 
0.6% 
1 
0.3% 
0 
0% 
337 
99.7% 
326 
96.4% 
7 
2.1% 
2 
0.6% 
327 
96.7% 
6 
1.8% 
2 
0.6% 
40 
11.8% 
296 
87.6% 
 
Ethnicity 
 
Cholanaicken 
339 
99.7% 
1 
0.3% 
334 
98.2 
5 
1.5% 
1 
0.3% 
2 
0.6% 
338 
99.4% 
324 
95.3% 
13 
3.8% 
3 
0.9% 
325 
95.6% 
13 
3.8% 
2 
0.6% 
38 
11.2% 
302 
88.8% 
18.362 
 
 
<0.001 
(H.S)  
Kattunaicken 
343 
99.7% 
0 
0% 
343 
99.7 
0 
0% 
0 
0% 
0 
0% 
343 
99.7% 
341 
99.1% 
3 
0.1% 
0 
0% 
341 
100% 
0 
0% 
 
0 
0% 
28 
8.1% 
314 
91.3% 
 
*F –Finger, S- Neem stick.     ** V- vertical, H-Horizontal, C-Circular.    *** S-Sand, C –Charcoal.          **** O- Once, T-Twice, IB –In Between. 
*BM- Before meal, AM-After meal, IB- In between meals.           ** T-Toothpick, N-None. 
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Graph 01: Distribution of study subjects according to age group, gender and ethnicity. 
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Graph 02: Distribution of Periodontal status among study subjects according to age 
group, gender and ethnicity.  
 
Graph 03: Distribution of Dental caries among study subjects according to age group, 
gender and ethnicity. 
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Graph 04: Distribution of Dental trauma among study subjects according to age group, 
gender and ethnicity. 
 
 
Graph 05
a
: Distribution of Overall treatment needs among study subjects according to 
age group. 
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Graph 05
b
: Distribution of Overall treatment needs among study subjects according to 
gender. 
 
 
 
 
Graph 05
c
: Distribution of Overall treatment needs among study subjects according to 
ethnicity. 
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Graph 06: Distribution of Dentofacial anomalies with level of severity among study 
subjects according to age group, gender and ethnicity. 
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   The present study was carried out among tribal residing in the Nilambur Forest of 
Malappuram District, Kerala to assess the oral health status and treatment needs among them. 
This is the first study of this kind conducted among Cholanaicken and Kattunaicken group of 
tribal population. 
    There were 684 participants, divided into four age groups that is 18 - 25years, 26 - 45years, 
46 - 60years and more than 60 years. The present study demographics were similar to the 
study conducted by Bhat et al (2010)
13
 on Iruliga tribal community and Kumar et al (2009)
1
 
on Bhil tribes.  
 
Demographics 
   In the present study there are two types of tribal population that is Cholanaicken and 
Kattunaicken with the age group between 18 to more than 60 years. Out of 684 subjects, 340 
subjects belongs to Cholanaicken tribes in which 195 were males and 145 were females and 
344 subjects belongs to Kattunaicken tribes in which 151 were males and 193 were females. 
  
Extra Oral Condition 
   Presence of extra oral condition (0.26%) and ulceration (0.3%) in the study was less when 
compared to the study conducted by Vijaykumar et al (2017 )
20
  on Sugali tribes which was 
found to be 3.9% and  3.94% respectively. 
    A study conducted by Valsan et al (2016)
19 
on Paniya tribes of which  prevalence of 
ulceration among females was found to be 1.6% which was more than the present study. 
 Prevalence of ulceration may be due to   malnutrition among the tribal population. 
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Oral mucosal Condition 
   In the present study the prevalence of oral leukoplakia was found to be 0.3% among 
Kattunaicken  tribal population while a study conducted by Bhat et al (2010)
13
 on Iruliga 
tribes and Ikeda et al (1995)
37
on Cambodian rural  population  was found to be 0.12%  and 
1.1% respectively which was in agreement to the present study. 
A study conducted by Vijayakumar et al on Sugali tribes (2017)
20 
of which  prevalence was 
found to be 5% which was more than the present study. 
In the present study the prevalence of Oral submucous fibrosis  among Cholanaicken tribes 
was found to be 7.4 % which was found to be similar to the study conducted by  Deepa et 
al(2017 )
21
 on Waynad tribes. 
Prevalence of oral mucosal condition in the study population may be due to lack of awareness 
regarding the deleterious effects of products used. 
 
Oral mucosal location 
   In the present study prevalence of oral mucosal  condition in Buccal mucosa  was found to 
be 14.5% among Kattunaicken tribals which was found to be similar by the  study conducted 
by Saurabh et al (2016)
22
 on Nimut villagers. 
  
 
Dental fluorosis 
   In the present study the prevalence of dental fluorosis found to be 2.4% among  
Cholanaicken tribal population which was in agreement with  a study conducted by 
Vijayakumar et al (2017)
20
 on Sugali tribals   with a prevalence of  2.43% .The reason for 
less fluorosis may be due to source of water among tribal population which was deep well 
and shallow wells. 
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Periodontal status 
   The present study showed that a majority of the tribals suffered from various forms of 
periodontal disease. This finding was comparable to the findings of the study carried out by 
Peterson et al (1996 )
23 
on adults in Madagascar, Naheeda et al (2015)
24 
on Kondareddy 
tribes,  Bhat et al (2010 )
13
 on Iruliga tribes, Smith et al (2007)
25 
on rural indigenous 
communities and  Skrepcinski et al (2000)
26
 on Alsaka natives.  
In the present study the prevalence of calculus was found to be 74.7% among Cholanaicken 
tribal population while a study conducted by Endean et al (2004)
27 
on indigenous population
 
was found to be 63.9% which was found to be less than the present study. 
A study conducted by Vijaykumar et al (2017)
20
 on Sugali tribes of which prevalence of 
calculus among females was found to be 87.5%  which is in agreement with the present study 
of prevalence 85.5% respectively. 
A study conducted by Mehta  et al (2010)
28
 on rural population  in which the prevalence of 
calculus among males 76.51% and females 76.58% while in the present study it was found to 
be 85.8% among males and 85.5% among females respectively. 
In the present study the prevalence of loss of attachment was found to be 5.0% among age 
group of more than 60 years of tribal population while a study conducted by Vijayakumar et 
al (2017)
20
 on Sugali tribes in which prevalence was found to be 2.5% which was found to be 
less in accordance with the present study, while a study conducted by  Bhat et al (2010)
13
 on 
Iruliga tribes in which loss of attachment was found to be 5.0 % which was in agreement to 
the present study.  
The signs of the periodontal disease in the present study may be due to poor nutrition, poor 
oral hygiene and improper oral hygiene practices which play a key role in the high prevalence 
of periodontal pathology. 
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Dental trauma 
    The present study showed the prevalence of dental trauma among females was 15.1% but a 
study conducted by Chalissery et al (2016)
29
 was 8.4% which was found to be less than the 
present study. Increased trauma among females may be due to the dense and thorny forestry. 
 
Dental caries  
   Among the study population prevalence of  dental caries increased from 25.57% at 18-
25years to 33.7% at age 26-45 years .The findings were in agreement with the previous study 
conducted by  Schamschula et al(1980)
30 
on adult aborigines in which prevalence of dental 
caries was 17.1%  at 20 years to 20.7% teeth at 35 years of age. 
Another study conducted by Kasim et al (2006)
31
 on rural population in which the dental 
caries experience at the age group of more than 60 years was found to be 28.6% which was 
found to be more than present study 20.0%, while a study conducted by Valsan et al (2016)
32 
Paniya tribes and Michele et al (2015)
38 
on rural villagers was found to be 21% and 30% 
respectively. These results are in agreement with the present study. 
A study conducted by Kumar et al (2009)
1  
on Bhil tribes  in which the mean number of 
decayed teeth was   found to be 0.83 in  the age group of 45-54 years which was found to be 
more than present study of 0.44. 
In the present study the mean DMFT among Cholanaicken tribes was found to be 0.96 which 
was in agreement with the study conducted by Thaweboon et al (2010)
5
 on tribe villagers 
which was 0.77 respectively 
In the present study the mean filled teeth was found to be 0 which was found to be similar to 
the study conducted by Thawboon et al (2010)
5
 on tribe villagers ,while a study conducted 
by Clement et al (2013) 
39
on rural dwellers was 0.6%. 
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In the present study the dental caries experience was found to be 20.9% among Kattunaicken 
tribes which was in agreement with the study conducted by Clement et al (2013)
39 
on rural 
dwellers which was 22.1%. 
It might be hypothesized that the increase in caries prevalence might be due to the ill effects 
of lifestyle, poor oral hygiene practices especially with finger, which lead to insufficient 
cleaning of the tooth surfaces 
 
Treatment needs 
The present study showed need of one surface restoration was more among males 25.1% 
which was found to be less than the study conducted by Vijayakumar et al (2017)
20
 on 
Sugali tribes in which need of one surface restoration was found to be 46.2%. 
A study conducted by Newell  et al (2002)
33
 on  Huli highland population  in which need for 
one surface filling was 60%  followed by extraction  36% which was found to be similar to 
the present study which  was  found to be 28.5% and 16.8% respectively. 
A study conducted by Bhat et al (2010)
13
 on Iruliga tribes of which 0.6% requires extraction 
and 0.6% requires crown which was in accordance to the present study of 1.5% and 0.3%. 
In the present study the need of extraction was found to be 16.8% which was in agreement 
with the study conducted by Sourabh et al (2016)
22
 among Nimbut villagers which was 
10%. 
A study conducted by Vijaykumar et al (2017)
20
 on Sugali tribes in which need of pulp care 
was found to be more among males 29.3% than females 23.1% which was found to be similar 
to the present study of 20.8% and 19.8% respectively and females 54.6% requires more one 
surface filling compared to males 46.2% which was similar to the present study of 25.1% and 
30.5%. A study conducted by Vijayakumar et al (2017)
20
, Kumar  et al (2016)
36
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Kumar S et al (2009)
1
 in which need of pulp care was found to be more among males 
compared to females which was found to be similar in relation to present study.  
The reason behind the accumulated treatment needs may be due to lack of awareness, least 
importance of tooth and lack of dentist nearby. 
 
Dentofacial anomalies and DAI score  
   In the present study the prevalence of definite, severe, and very severe malocclusion among 
males was  8.4%, 1.4 %, and 0.9%, and the  prevalence of definite, severe, and very severe 
malocclusion among females was 5.6%, 1.2%, and 2.4 % which was found to be similar to 
the study conducted by Shekar C et al (2017)
35
 in which the prevalence of definite, severe, 
and very severe malocclusion among males was found to be 10.1%, 3.8%, and 3.9%, and 
among females was 12.7%, 5.6%, and 5.3%. 
In the present study a higher mean DAI score was noticed to be more  among females than in 
males which is similar to the study conducted by Shekar  C et al (2017)
35
 and Jalili et al 
(1993)
8
. 
 
Oral hygiene practices 
In the present study 99.7% of both the tribes had the habit of using using finger for cleaning 
their teeth which was in agreement with the study conducted by  Fareed et al (1998)
40
 on 
bilgiri tribes and Peterson et al (1996) 
23
on Malagasy tribes which was found to be 91.6% 
and 91% respectively. 
A study conducted by Singh et al (2013)
41
 on rural population in which 60.8% of the 
participants had the habit of using finger for cleaning their tooth .this was not in agreement 
with the present study. 
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A study conducted by Kumar et al (2011)
42
 on rural population of which use of other oral 
hygiene aids was found to be 0.83% and 4.24% among males and females respectively, while 
in the present study it was found to be 7.5% and 11.8%. 
A study conducted by Verenne et al (2006)
12
 on rural population in which 60% of males and 
55% females had the habit of brushing once daily which was not in concurrence with the 
present study of 98% and 96.4% respectively. While a study conducted by clement et al 
(2013)
41
 on rural dwellers of which 70% of elderly population brushes once daily this was 
found to be in agreement with the present study which was found to be 85%. 
A study conducted by Kumar et al(2011)
42
 on rural population of which the habit of 
brushing twice daily was found to be 0.59% among males and 1.5% among females which 
was found to be similar to the present study of 1.7% and 2.1% respectively.  
A study conducted by Smith et al (2007)
25
 on indigenous community of which 81% brushes 
once daily which was found to be similar to the present study of 95.3%.Health care facilities 
are totally absent in their habitats. Actions are being taken for providing health care facilities 
to them, but because of illiteracy, low income and also tribes living in isolated and 
inaccessible areas, it is hard to implement health care programmes.  
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    The present cross sectional study was conducted to assess the Oral Health Status and 
treatment needs of tribal people residing in Nilambur forest, Kerala. 
This was a unique study which revealed vital information on oral health of tribal population 
of Nilambur forest, Kerala, India. The list of all tribal population was obtained from the tribal 
officer of Nilambur area. The oral examination was conducted by using Modified WHO 
Proforma (1997). A single examiner conducted all the examination and intra reliability of 
examiner was assessed using weighted kappa statistical scale which was 0.86 indicating very 
good reliability. 
 
    The study was conducted over a period of three months. A total of 684 tribal population 
were included in the study out of which of which 346 were males and 344 were females. All 
these participants were divided into four groups according to age. The selection of the study 
participants was done according to previously defined inclusion and exclusion criteria. From 
the results of this study it may be concluded that these tribes were characterized by a lack of 
awareness about oral health, lack of previous dental care, high prevalence of periodontal, 
dental caries, treatment needs and limited access to oral health services. A sincere attempt has 
been made to compare this result with other studies conducted among various populations 
worldwide. 
 
    From the present study following conclusions were drawn 
1. Out of 684 subjects 50.6% were males and 49.4% were females 
2. 0.3% of male subjects had oral mucosal lesions. 
3. 10.9% of female subjects had OSMF 
4. 15.1% of female subjects had dental trauma 
5. 27.5% of female subjects had dental caries 
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6. Severity of malocclusion was found to be more in female subjects 
 The findings of the present study focuses on the lack of dental treatment of tribal 
population. The poor oral health of the tribal population is due to the lack of 
knowledge and poor dental care facilities. Awareness of dental health education and 
improved accessibility to dental services is necessary to ensure that the optimum 
dental health facilities are within the reach of tribal population 
 There is a distinct need for strengthening of preventive and curative oral health 
programs among the tribal population. 
 There is a need of immediate planning to tackle the basic oral health needs of tribal 
population as it was observed that virtually no care was provided for this particular 
socially deprived community. 
 Although the tribal population do not consider oral health of any significance, yet 
dental diseases and their consequences may lead to future threats to the tribal 
population. 
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 The data collected from the study subjects was based on convenience sampling. 
 
 This cannot be applied to general population, as the data collected from study subjects 
were residents of outer area and not from the denser areas. 
 
 Many subjects require detailed examination including biopsy based on their clinical 
findings but the present study was limited to clinical examination.   
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 The data could be used as base-line information for health authorities and dental 
professionals for planning strategies for oral health promotion, prevention, and 
treatment in this group of Tribal population. 
 
 Dental health education may be a more appropriate service to provide for in an effort 
to introduce and facilitates the adoption of new ideas and practices as well as the 
development of rapport between the health worker and the tribal population. 
 
 Highlighting the role of good oral hygiene practices prevalent among this remote 
population. This epidemiological survey has provided baseline information to underpin 
the implementation of oral health programs. 
 
 It is recommended to focus on improving the oral health status and treatment needs of 
this community. It is important for young people from this community to be selected 
and trained to deliver dental health education. 
 
 Oral care should be made available at their doorsteps by coordinating periodic oral 
health care programs 
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